That specific wavelengths of visible radiations are causal factors in plant miorphogenesis needs no documentation other than to note that it was known in 1682 to Stephan Hales. Much of the research on photomorphogenesis is being done with intact plants or organ systems in wvhich tissue interactions play a role in the observed responses, and it is at this level that plant tissue cultures can be profitably used. As a technical problem, too, the influence of visible radiations on the growth of tissue cultures is important, since virtually every laboratory known to the author uses a different light regime, ranging from total (larkness to constant illumination.
Materials and Methods
Growth Procedures. Tissue cultures of Parthenocissus tricuspidatus Planch, and Helianthuis annuus L. were maintained in 125 ml flasks containing 50 ml of an agar medium (12) at 250 + 0.5 in darkness. One week prior to the start of an experiment, explants weighing 15 to 25 mg (fresh wt) were excised from the tissue mass and transferred to agar slants to allow the completion of the lag phase of growth prior to the experiment (10 
Results
Effect of White Light. Growth of the tissue cultures examined was repressed by continuous white light (fig 1) . The responses differed, with Parthenocissus callus tissues being more sensitive than their nontumorous counterparts. Carrot crown-gall tissues were more sensitive than Parthenocissus crowngall, a 50 % repression of carrot being noted at about 3000 ft-c hours (125 ft-c X a 24-hr photoperiod).
The response to white light follows the Bunsen-Roscoe Reciprocity Law in that the biological effect of the product of duration and intensity of the radiation was a constant within the biological variation of the test system.
The permanence of the light-induced suppression of growth was examined by exposing cultures to darkness for 7 days followed by 4000 ft-c hours of light (170 ft-c X a 24-hr photoperiod) for one week and, finally, darkness for a third week. Upon returning tissues to darkness, the growth rate returned to control levels ( fig 2) . Effect of Monochromatic Radiation. The action spectrum for growth repression was determined using Parthenocissus crown-gall tissue culture. The radiations were each tested at a luminous flux of 0.43 Joules/day (50 11w/cm2 X a 24-hr photoperiod). There were 2 wave bands which were effective in repressing growth, one in the green (filter system transmitting from 510 to 585 m,; peak at 550 mu; half band width 30 m,u), the other in the near ultraviolet (lamps transmitting from 300 to 420 mrn, peak at 360 m,t, half band width, 40 mu) ( fig. 3 ). Filtration of wavelengths below either 375 m,t or 385 m,u from the BLB lamps effectively prevented growth response, indicating that the effective radiation band was between 300 mu and 375 mu and is likely to be the 360 mu mercury peak. Blue radiation (filter system transmitting from 385 to 490 m,.u; peak at 420 mnu: half band width, 40 m,u), orange (filter system transmit- ting from 555 to 645 m,u: peak at 600 nmu: half band width, 30 mnL), red (filter systenm transmitting from 620 to 685 m,u; peak at 660 m,u: half band width, 25 m,u) and far red radiatian (filter system transmitting from 695 to 790 m,u; peak at 760 mu; half band width, 30 mu), did not alter either the growth capacity or the gross appearance of the tissues. A similar action spectrum was found for carrot crown-gall tissues.
Dose-response curves were obtained, again using Parthenocissus crown-gall cultures (fig 4) . No differences were noted between the effectiveness of the 550 mn, and the 360 m,u radiations at irradiances up to 50 ,uw/cm2 (24-hr photoperiod) but above that level the near-UV was more suppressive than was the green radiation. Tissues continuously irradiated with 500 ,uw/cm2 of 360 mix radiation showed necrotic areas within 14 days, while those under the green radiation appeared to be healthy. Simultaneous irradiation of Parthenocissus crown-gall tissue cultures with both 550 and 360 nm, radiations, each supplied at 0.43 Joules/day was only as effective as irradiation with either of the wavelengths alone.
Zinc Deficiency and Light Effects. Skoog (18) reported that zinc-deficient tomato plants appeared to overcome the growth reductions caused by limiting zinc when the plants were grown under red light; blue light appeared to intensify the severity of the growtlh responses. Ozanne (16) reported that zinc deficiency symptoms in sweet clover increased with increases in light intensity. Zinc-deficient cultures of Parthenocissus crown-gall tissues were obtained by successive transfers on zinc free medium (13) purified by the methodls of Price and Vallee (17) . When such cultures were handled as in other radiation studies reported here, we were unable (table I) to observe any radliation effect, nor were we able to either replace the zinc requirenment with gibberellic acid as reported by Dycus (5) for bean seedlings, or observe Zn: GA synergism (3). Whether the differences in results are due to the very different test systems used or reflect modifications in radiation and temperature control is currently unknowin.
Discussion
There are very few reports on the response of plant tissue cultures to light. Steinhart et al. (19) noted that the growth of spruce tissue cultures was more vigorous in darkness than in low light. Goris (8) , Naef (14) and Gautheret (7) (1, 20) . Under the influence of visible radiation, the B12 coenzyme is oxidized into 2 components, neither of which retain biological activity (9) . In spite of earlier reports to the contrary, vitamin B12 is found in higher plants (6) . The known role of B12 in nucleic acid biosynthesis (2) is not at variance with the data and the hypothesis presented here. Work in progress is designed to test the hypothesis that green and near-UV radiations repress plant growth because they inactivate the B1, coenzyme function in nucleic acid biosynthesis.
Summary
Green and near ultraviolet radiation were found to repress the growth of Parthenocissus plant tissue cultures. The effects were reversible by subsequent darkness. There was no interaction between the effective radiations.
Neither visible radiations nor gibberellic acid permitted growth of zinc-deficient tissue cultures.
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